Introduction {#sec1-1}
============

Estrogens, androgens, and progestins are produced in both genders, but in different amounts.\[[@ref1]\] Steroid hormones are lipophilic, fat-soluble molecules, which are mainly excreted as water-soluble glucuronates or sulfate conjugates. Under environmental conditions, these conjugates are quickly hydrolyzed, leading to the free hormones or their metabolites.\[[@ref2]\] Since it was marketed over 40 years ago, the combined oral contraceptive (COC) has proved to be a popular, highly effective method of hormonal contraception.\[[@ref3]\] Levels of serum and urinary estrogens are higher in breast cancer cases compared with controls,\[[@ref4]\] but clinical studies linking the ratio of estrogen metabolites to breast cancer risk are not entirely consistent.\[[@ref5]\] One mechanism that has been proposed to explain the role of estrogen in breast cancer is that different pathways in the metabolism of estrogen may differently affect risk.\[[@ref6]\] Substantial evidence supports a causal relationship between the risk of human breast cancer and levels of endogenous estrogens.\[[@ref7]\] Increased risk has been reported in women with high serum and urinary estrogen levels,\[[@ref8]\] as well as those exposed to increased estrogen concentrations over time as a result of postmenopausal obesity, early onset of menstruation, and late menopause.\[[@ref9]\] Variations in hormone concentrations across the menstrual cycle are known to have a potentially clinically significant impact on the metabolism of exogenous chemicals such as drugs,\[[@ref10]\] in addition to that of endogenous substances such as the estrogens. A growing appreciation of the potential physiological effect of these metabolites has developed, leading investigators to evaluate their contribution to variation in breast cancer frequency,\[[@ref11]\] bone mineral density levels,\[[@ref12]\] and oxidized LDL cholesterol concentration, an important contributor to the atherogenic process.\[[@ref13]\] With respect to gender, different organisms excrete various amounts of sex steroids, depending on parameters such as age, state of health, diet, or pregnancy.\[[@ref1]\] The primary objective of the present study is to estimate the level of urinary estrogen release in women on contraceptives, whereas the secondary objective is to compare the urinary estrogen of women on the two classes of contraceptive devices; the intra-uterine device (IUD) and oral/injectable. The information obtained from the study might reveal the possible predisposition of this group of women to breast cancer.

Materials and Methods {#sec1-2}
=====================

Selection of study subjects {#sec2-1}
---------------------------

The subjects for the study consist of 84 women attending family planning clinic at the University of Nigerian Teaching Hospital (UNTH), Enugu, Nigeria. They were aged between 21 and 50 years and have been on contraceptive device for 10 years or less. For comparative studies, 30 age-matched apparently-healthy women who are not on any contraceptive device were used as control subjects. All the subjects were selected via simple random sampling technique, once they met the requirements for inclusion in the study. Written informed consent was obtained from each of the subjects and a well-explained questionnaire was issued to each of them. Approval was also given by the ethical committee of the institution before the commencement of the study. Only those adults who returned their questionnaire were enlisted for the study. Forty-seven (47) of the test subjects were on oral/injectable contraceptives, whereas 37 were on IUD. The women on contraceptives were grouped according to their ages into three groups of 21-30, 31- 40, and \>40 years respectively for the study which took place between March and July, 2009, and women who had been on contraceptives were excluded from the control group of the study whereas all the recruited subjects had no condition of ill health at the time of the study, as this may affect the study outcome.

Sample collection {#sec2-2}
-----------------

The subjects were asked to collect about 10 ml spot urine samples directly into clean glass tubes. The urine samples were immediately preserved with two drops of concentrated hydrochloric acid (HCL), stored in a refrigerator, and analyzed within 48 h.

### Pre-treatment of urinary samples {#sec3-1}

The refrigerated samples were allowed to come to room temperature. All the urine samples were first diluted 1 in 20 with distilled water prior to analysis. Methanol was then added to the well mixed and diluted urine samples to form a methanol concentration of 10% (v/v).

### Urinary sample analysis {#sec3-2}

Estrogen was analyzed using the Ecologenia^®^ Estrogen (E1/E2/E3) microplate ELISA kit (Envirochemicals Ltd, Japan), Batch No. T2GR4.\[[@ref14]\] Samples were analyzed in duplicate and the average was used for calculation.

### Analysis of results {#sec3-3}

Results were expressed as mean±standard deviation (mean ±SD). Significant differences between means were determined by two-tailed Student\'s *t*-test using graph pad prism computer software program.

Result {#sec1-3}
======

[Table 1](#T1){ref-type="table"} shows the statistics of the urinary estrogen level (μg/l) in women of different age groups. It also shows the mean±SD estrogen levels of the women in the 21-30, 31-40, and \>40 year age groups. From the table, the highest and the lowest urinary estrogen levels were observed in women in the 21-30 and 31-40 year age groups, respectively.

###### 

Urinary Estrogen levels (μg/l) in women of different age groups, on contraceptive

![](JFMPC-1-39-g001)

Urinary estrogen levels (μg/l) of the women on contraceptives was significantly increased (*P*=0.0482) compared to those not on any form of contraceptive (controls) \[[Table 2](#T2){ref-type="table"}\].

###### 

Urinary estrogen (μg/l) in women on contraceptive device and control

![](JFMPC-1-39-g002)

Considering the secondary objective, the comparison between the women on the two classes of contraceptives; the IUD and oral/injectable showed no statistical difference (*P*=0.8112) in their mean urinary estrogen level \[[Table 3](#T3){ref-type="table"}\].

###### 

Test of difference in mean of urinary estrogen (μg/l) between two different classes of contraceptive devices

![](JFMPC-1-39-g003)

Discussion {#sec1-4}
==========

A total of 84 women on contraceptives and 30 women not on contraceptives were involved in the study and the outcome showed a statistically significant increase (*P*=0.0462) in mean urinary estrogen output of the women on contraceptive device compared to the control subjects. The synthetic estrogen content of some contraceptive devices could have contributed to the level excreted in the urine. When the contraceptive devices were divided into two classes of IUD and oral/injectables, there was no statistical difference (*P*=0.8112) in the mean urinary estrogen output of the women. This implies that the increased estrogen output observed in women on contraceptive device is not dependent on the class of contraceptive device used. The actual chemical compositions of the different classes of contraceptive devices used by the respondents were not available. However, most of them were estrogen-based devices.

Lifestyle practices, including dietary and beverage consumption, can influence estrogen metabolism as reflected in the urinary excretion of 2-hydroxyestrone (2-OHE1) and 16α-hydroxyestrone (16α-OHE1);\[[@ref15]\] however, this might not have been part of the reason for the significant difference observed in the urinary estrogen excretion in the women on contraceptives the study compared to the controls, since both groups of subjects were selected from the same part of the country where beverage consumption common. Understanding the contribution of lifestyle factors to estrogen catabolism is important because 16α-hydroxyestrogens appear to retain substantial estrogenic activity through covalent binding to the estrogen receptor\[[@ref16]\] and histone proteins.\[[@ref17]\]

Increased risk of breast cancer has been reported in women with high serum and urinary estrogen levels,\[[@ref8]\] as well as those exposed to increased estrogen concentrations over time as a result of postmenopausal obesity, early onset of menstruation, and late menopause;\[[@ref9]\] hence, the women in the present study, with a significant increase in the urinary estrogen level should be cautious about the use of these groups of contraceptives, which most likely may predisposed them to breast cancer risk. Also, the study subjects would do well to increase their consumption of cruciferous vegetables, as this might enhance their estrogen metabolism. The roles of dietary lignans, normally found in the diet from whole grain and fruits and vegetable sources, and of indole-3 carbinol (I3C),\[[@ref18]\] most often sourced dietarily from cruciferous vegetables, have received increasing attention in the modulation of breast cancer risk.

Evidence for their metabolic effects on estrogen elimination pathways is emerging, in both epidemiological studies, and in clinical trials using either source foods or derived supplements.\[[@ref18]\] The highest concentration of urinary estrogen released by the 21-30 years age group in the present study might be linked to early onset of menstruation which was pointed out by Henderson *et al*.,\[[@ref6]\] as one of the factors which might expose women to increased estrogen concentrations over time and as a result, increased risk of breast cancer. The presence of noticeable amount of environmental estrogens have been previously observed in tap water in Enugu municipality by Maduka *et al*.\[[@ref19]\] Although the concentration was not significant compared to other potable water sources such as well, river, and rain water. This said amount of environmental estrogen obviously did not affect the present study since both the control and test subjects are all exposed to the same potable water sources for their domestic water consumption and the test subjects still had significant increase in the urinary estrogen output compared to controls.

Conclusion {#sec1-5}
==========

The synthetic estrogen content of contraceptive device could most probably have contributed to the level excreted in the urine, which was not dependent on the class of contraceptive device used. Adequate enlightenment should be made available for the women during their visits to the family planning clinics where these contraceptive devices are prescribed for them in order to enable them to make informed decisions about contraception and the impending risks involved. Also, contraceptives should be prescribed with caution since they appear to increase the endogenous estrogen levels which might predispose to breast cancer as shown by this study.

Study limitations {#sec2-3}
-----------------

The major limitation of the study can be seen in the difference between the sample size of the test and control subjects. This was as a result of lack of willingness on the part of some subjects who should have been recruited as control subjects. Selection bias may play a role, if the overall response rate is relatively low (f50%), and the willingness to participate in a study may have been influenced by cultural beliefs and degree of acculturation.\[[@ref5]\]
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